REGULATORS, OVERFLOWS, OUTLETS, ETC.          669
Although one is led almost irresistibly to the conclusion that the organisms found in sewer air probably do not constitute any source of danger, it is impossible to ignore the evidence, though it be only circumstantial, that sewer air in some cases has had some causal relation to zymotic disease It is quite conceivable, though at present no evidence is forthcoming, that the danger of sewer air causing disease is an induect one; it may contain some highly poisonous chemical substance, possibly of an alkaloidal nature, which, though present m but minute quantities, may nevertheless produce, in conjunction with the large excess of carbonic acid, a profound effect upon the general vitality.
In 1907 Dr. W. H. Horrocks found at Gibraltar that where sewage fell vertically the air in tho sewers contained the colon bacillus and various streptococci. He also found that it was possible to put easily recognized forms, such as B. prodigiosus, into sewage and recover them from the air of the sewers, into which it was assumed that they entered by the bursting of bubbles of gas rising from the sewage, from splashing of falling sewage, or from the drying of the sewage left on the walls of sewers when the depth of flow dropped. Other experiments of the same nature were made about the same time by Dr F. W. Andrewes, and were recorded in the report of the Medical Officer of the Local Government Board for 1906-1907.
Prof. C.-E. A. Winslow found in 1908, in an investigation for the Master Plumbers Association of Boston, that while the results of the investigations of Horrocks and Andrewes were undoubtedly correct qualitatively, the number of bacteria thrown off from sewage was so extremely small that the local infection of the sewer air was of no importance whatever. The general air of the house drains was found to be singularly free from bacterial life. Even near the points where splashing occurred there were only four times when intestinal bacteria were found, which lod Winslow to conclude that, so far as infection is concerned, sewer air is not to be held responsible for the spread of infectious diseases.
In a later paper, "The Atmosphere and Human Health,"1 Winslow states that "as far as the transmission of disease microbes through the general medium of the atmosphere is concerned, epidemiological evidence is overwhelmingly negative." If the effect of splashing of sewage may be considered as somewhat similar to mouth spray discharged in speaking, sneezing, or coughing, it seems probable that its effect could not extend to the air outside of the sewer itself. Winalow says that this
mouth spray is a fine ram which settles quickly to the ground, hot a vapor which disseminates itself through the air, and Robinson and the speaker have found that the vast majority of the bacteria discharged in i Trana. Am Soc. C. E, 1025, 89, 316.